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WHAMM、JNK2 和 DYNLT3 在上述三个关键细胞事件中所发挥的功能。 







Nocodazole 和微管稳定剂 Taxol 处理，结果进一步显示 WHAMM 包裹着第一次
减数分裂中期的纺锤体。为了研究 WHAMM 的生物学功能，我们采用了 siRNA
注射的方法下调 WHAMM 的表达，并发现 WHAMM 下调后导致小鼠卵母细胞
不对称的胞质分裂，也导致了第一极体排放率的下降。同时我们进一步发现
WHAMM 的下调影响微丝帽的正常形成，这也说明 WHAMM 的下调干扰了第一
次减数分裂中期纺锤体的迁移。总而言之，我们的实验数据证明 WHAMM 可能
通过影响纺锤体的迁移来调节小鼠卵母细胞成熟的不对称胞质分裂。 


















中的亚细胞定位。结果显示在 GV 期，JNK2 无明显定位；在减数分裂前中期和
中期，JNK2 主要分布在纺锤体两极及胞质中的星状体；在末期，其分布于正在
分离的同源染色体之间，位于中体位置。我们接下来发现 JNK2 与中心体蛋白
γ-tubulin 和 Plk1 存在共定位。用微管解聚剂 Nocodazole 处理之后，纺锤体无法
组装，JNK2 也失去了其正常的极定位，但依旧与中心体蛋白 Plk1 共定位。此外，
在抗体注射和抑制剂处理之后，卵母细胞的纺锤体形态均出现了严重的异常，且
导致第一极体排放率降低，说明其影响了纺锤体的组装并阻止了第一极体的排
放。我们进一步发现中心体蛋白 Plk1 在 JNK2 失活时也失去了其正常的极定位，
我们推测这可能是导致纺锤体异常的重要因素之一。总之，这些数据表明 JNK2
在小鼠卵母细胞减数分裂过程中可能参与了纺锤体的组装。 
Dynein light chain, Tctex-type 3 (DYNLT3) 是动粒蛋白 DYNEIN DYNLT 轻
链家族的一员，在有丝分裂中具有多种调控作用，但是它在减数分裂中的作用还
知之甚少。在这里，我们采用 Western Blot、免疫荧光和抗体注射等实验手段研




























During meiosis, mammalian oocytes undergo two successive asymmetric divisions 
that generate a large haploid oocyte and two small polar bodies (PBs). In this process, 
asymmetric division is essential to ensure that the cytoplasmic components needed for 
early embryo development are retained in the oocyte that will be fertilized. During 
these divisions, meiotic spindles must ensure successful segregation of homologous 
chromosomes and sister chromatids. Accurate chromosome segregation ensures 
proper distribution of genetic material, while errors in this process will result in 
aneuploidy and developmental defects. Thus the precise regulation of asymmetric 
cytokinesis, spindle assembly and chromosome segregation is indispensable for 
oocyte meiosis. In our study, we employ mouse oocyte as experimental model and 
investigate the function of WHAMM, JNK2 and DYNLT3 in these three important 
cellular processes, respectively. 
WHAMM (WASP homolog associated with actin, membranes and microtubules) is 
a newly discovered nucleation-promoting factor that links actin and microtubule 
cytoskeleton and regulates transport from the endoplasmic reticulum to the Golgi 
apparatus. However, knowledge of WHAMM is limited to interphase somatic cells. In 
this study, we examined its localization and function in mouse oocytes during meiosis. 
Immunostaining showed that in the germinal vesicle (GV) stage, there was no 
WHAMM signal; after meiosis resumption, WHAMM was associated with the 
spindle at prometaphase I (Pro MI), metaphase I (MI), telophase I (TI) and metaphase 
II (MII) stages. Nocodazole and taxol treatments showed that WHAMM was localized 
around the MI spindle. Depletion of WHAMM by microinjection of specific short 
interfering (si)RNA into the oocyte cytoplasm resulted in failure of spindle migration, 
disruption of asymmetric cytokinesis and a decrease in the first polar body extrusion 
rate during meiotic maturation. Moreover, actin cap formation was also disrupted 















our data suggest that WHAMM is required for peripheral spindle migration and 
asymmetric cytokinesis during mouse oocyte maturation. 
It is well known that JNK plays pivotal roles in various mitotic events, but the 
function of JNK in mammalian oocyte meiosis remains unknown. In this study, we 
found that there was no specific JNK2 signal in the germinal vesicle (GV) stage. 
JNK2 was associated with the spindles especially the spindle poles and cytoplasmic 
MTOCs at prometaphase I, metaphase I and metaphase II stages. JNK2 became 
diffusely distributed and associated with the midbody at telophase I stage. The 
association of JNK2 with spindle poles was further confirmed by Myc tag protein 
JNK2α1 localization and colocalization with the centrosomal proteins, γ-tubulin and 
Plk1. Nocodazole treatment showed that JNK2 may interact with Plk1 to regulate the 
spindle assembly. Then we investigated the possible function of JNK2 by JNK2 
antibody microinjection and JNK specific inhibitor SP600125 treatment. These two 
manipulations caused abnormal spindle formation and decreased the rate of first polar 
body extrusion. In addition, inhibition of JNK2 resulted in impaired localization of 
Plk1. Taken together, our results suggest that JNK2 plays an important role in spindle 
assembly and first polar body extrusion during mouse oocyte meiotic maturation. 
Dynein light chain, Tctex-type 3 (DYNLT3), is a member of the cytoplasmic 
dynein DYNLT light chain family and has been reported to have a potential role in 
chromosome congression in human mitosis. However, its role in mammalian meiosis 
is unclear. In this study, we examined its localization, expression and functions in 
mouse oocyte meiosis. Immunofluorescent staining showed that DYNLT3 was 
restricted to the germinal vesicle, and associated with kinetochores at the germinal 
vesicle breakdown stage, metaphase I and metaphase II. The expression level of 
DYNLT3 was similar at all meiotic stages. Depletion of DYNLT3 by antibody 
injection resulted in chromosome misalignment and decrease of the polar body 
extrusion rate. We further found that DYNLT3-depleted oocytes displayed 
kinetochore-microtubule detachments. Chromosome spread experiments showed that 
depletion of DYNLT3 inhibited the metaphase-anaphase transition by preventing 















required for chromosome alignment and homologous chromosome segregation during 
mouse oocyte meiosis. 
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